The area and number of silver-nucleolar organizer regions (Ag-NORs)in the hepatic lobes were determined in 3 male Wistar rats. There was a statistically significant increase in the percentage of Ag-NORs per nucleus in the right lateral and caudate lobe in relation to the left lateral and middle lobes. The area and number of Ag-NORs are greater in the caudate and right lateral lobes in relation to the left lateral and middle lobes. Since the Ag-NOR is a parameter which indicates hepatocytic protein synthesis, the different activity which corresponds to each lobe of the rat's liver makes it possible to assume that there is a functional heterogeneity which should be considered in the study of the hepatic regeneration according to the type of partial hepatectomy carried out.
The rat's liver is made up of 4 lobes, the middle lobe (ML) divided by a longitudinal fissure into a right central and left central lobe, the right lateral lobe (RLLj, divided into 2 smaller lobes (posterior and anterior I, by a transverse fissure, the left lateral lobe (LLL)and the caudate lobe (eLl, which is the smallest one and which is also divided into 2 smaller lobes by a transverse fissure (Higgins & Anderson 1931) (Fig 1) . Higgins and Anderson presented this description in 1931 in their classical work describing the partial hepatectomy technique in which the ML and LLL were removed and which represents the excision of about 65% to 75% of the total liver. This surgical technique is the basis of an experimental hepatectomy model in the rat which has obtained widespread acceptance in the study of hepatic regeneration (Harknes Correspondence to: Professor forge L Arias. Laboratorio de Psicobiologia. Facultad de Psicologia, Universidad de Oviedo, CI Aniceto Sela sin, 33005 Oviedo, Asturias, Spain Accepted 8 March 1993 1952 , Gentile et al. 1970 , Bone et al. 1985 , Johnston et al. 1986 , Tsukamoto & Kojo 1989 , Taki et al. 1990 However, what this experimental model basically studies is hepatic regeneration through the RLL and CL. These results could be extrapolated to other types of hepatectomies in the rat (Castaing et ai. 1980) if there is functional homogeneity in the 4 lobes described. To verify this latter hypothesis, we performed a study on the nucleolar component of the hepatocytes in the different hepatic lobes of the rat.
The nucleolar structure is made up of 5 components: nucleolar chromatin, fibrillar centres (FCs), dense fibrillar components, granular components and nucleolar interstices (Hadjiolov 1985 , Hernandez-Verdun 1986 , Raska 1990 . It is an accepted fact that the FC's represent the morphological correlation of the nucleolar organizer regions (NORs) (Hernandez-Verdun 19861in the interphasic cells. These regions are made up of ribosomal deoxyribonucleic acid (rONA) which transcribe to ribosomal ribonucleic acid IrRNA) and are associated with several proteins, some of which are argyrophilic (Truster et al. 1985) . Thus, this silver stained structure is called Ag-NOR.
In this work, the areas and number of Ag-NORs in the 4 hepatic lobes of the rat are studied as they are indicative of the activity of hepatocytic cellular protein synthesis.
Materials and methods
The experimental procedures employed conform with the principles and practice of the Animals Act 1986. Three male Wistar rats weighing between 416 and 433 g were used. The animals were maintained in a light-darkness controlled situation, divided into 12-h cycles lartificiallight phase 0700 to 1900 h) at 22 ± 2°C and were fed standard rodent laboratory chow no. IPC-RlO (Letica®, Barcelona) and tap water ad libitum. The rats were kept in individual <;:ages which were cleaned daily. Ether anaesthesia was used to perform a laparotomy and total hepatectomy. The four hepatic lobes-LLL, ML, RLL and CL-were separated, fixed in 10% formalin solution in phosphate buffer solution Ineutral buffered formalin solution) 0.1 M (pH 7.4) for at least 15 days, then Observe the significant differences in contrast obtained in the areas examined. Bar", 50 I'm dehydrated through increasing grades of alcohols and embedded in paraffin wax. Each lobe was systematically seriated and the fields, as well as 10 equidistant 4~m sections (Gundersen et a1. 19881 , stained with the technique described by McLemore and Lord 11991)for the Ag-NORs, were randomly chosen (Fig 2) .
In each lobe, not less than 100 hepatocytic mononuclear cell nuclei, observed with a x 100 oil immersion objective lens, were counted. The silver stained dots were counted and the mean number of Ag-NORs determined for each nucleus. The areas of each nucleus and of the Ag-NORs of each cell were measured by means of a microcomputerassisted image analysis system (IMCO 10, MICROM) and the percentage of Ag-NOR area to nucleus (N) area and their respective percentages (Ag-NOR/Nl were obtained.
The results are expressed as a mean (xl ± standard deviation (SO). After verifying a normal distribution of the data, the Student's t-test for independent data was used for the hypothesis comparison between groups. To avoid making more Type I errors than those usually expected, the level of significance, alpha, was corrected by the number of verifications (Miller 1966) . Also, the Roy-Bose test was used to simultaneously compare the dependent variables considered. Furthermore, in regards to the statistical analysis, prior to each test, the hypothesis as to the normality of the scores and the homogeneity of the variance was checked. The null hypothesis was rejected when its probability was less than 0.05.
The area of the nuclei is similar in both the middle and right lateral lobes, which in turn, is smaller than that of the left lateral and caudate lobes ( Fig. 31 . The Ag-NOR area is less in the LLL and ML in relation to the RLL and CL, this decrease being statistically significant (SS) in the ML in . relation to the CL (Fig. 4) . The percentage of Ag-NOR of the nuclear area presents an increase in the RLL and CL which is SS in relation to the LLL and ML (Fig. 5) . The direct relationship between the Ag-NOR and the nuclear areas can be used as an effective parameter of the real behaviour of the nucleolar activity of the hepatocyte.
The number of Ag-NORs per nucleus is greater in the CL and LLL than in the ML and RLL (Fig. 6 ).
Discussion
The SS increase of the Ag-NOR percentage in the CL in relation to the ML as well as the SS increase of the Ag-NOR/nucleus ratio in the CL and LLL in relation to the This increase in Ag-NOR activity produced in the hepatic lobes of the rat which plays a leading role in the post-hepatectomy hepatic regeneration when the Higgins and Anderson technique is used (1931) . Thus, it could be suspected that the CL and RLL, as it possesses an increased Ag-NOR which is indicative of the activity of the synthesis of the hepatic proteins (Crocker 1988), would have a regenerative response in the posthepatectomy period superior to that of the ML and LLL.
Furthermore, other authors have demonstrated that the interphase Ag-NOR quantity represents a good marker for the cell proliferation rate (Derenzini &. Trere 1991) . For the interphase Ag-NOR quantity to be considered as a parameter for evaluating cell proliferation, it should be directly related to the duplicating activity which has been demonstrated to be valid in 12 cell lines derived from different tumour types (Derenzini et 01. 1990) . That is, although the Ag-NOR is of interest in evaluating the capacity of protein synthesis, it must not be forgotten that Ag-NORs are frequently considered to be potential indicators of cell proliferation (Leek et al. 1991) .
The different activity of the Ag-NOR in the hepatic lobes of the rat shows the existence of a lobular functional heterogeneity in this animal which should be considered when experimental hepatic surgery is carried out. Although the sampling technique used does not make it possible to distinguish if there are any differences between the periportal and perivenular hepatocytes of each hepatic lobe, it would be interesting to perform future studies to evaluate this factor in the rat. Among the experimental models in which this different functional activity of the hepatic lobes of the rat could affect the results obtained, whether when studying the mechanisms which govern the hepatic regeneration (Harknes 1952 , Bone et 01. 1985 , Taki et al. 1990 , Huber et al. 1986 , Raper et 01. 1987 or so as to carrying out a heterotopic auxiliary liver transplantation (Lorente et 01. 1989, S3 Lorente et ai. 1990), those models based on the carrying out of different types of partial hepatectomies [Castaing et al. 1980 ) stand out.
The CL and RLL in the rat are not easy to separate from an anatomic point of view as they have a parenchymal communication in the posterior section and no fissure delineates them (Fig 1) . On the contrary, both are separated from the ML and LLL by wide fissures.
The significant increase of the percentage of Ag-NOR of the nuclear area in the CL and RLL, associated to the close anatomic relationship between both lobes, could represent a functional unit whose interrelationship with the ML and the LLL hold an interest for future investigation.
